Although meta-analyzes point to a weight loss of no more than 3 kg to exercise, body 27 fat of the athletes are below of the population. Then training load may be a determining factor 28 in body composition. This study verified if dose of physical training adopted by exercise 29 practitioners is determinant in body composition. Was a cross-sectional retrospective study 2 30 carried out with 122 individuals (45.8 ± 13.0 years, 50 men) who practiced cyclic exercises 31 (running, walking or cycling) randomly recruited in six regions which the city was 32 geographically divided. Caloric expenditure was estimated in the trainings based on the 33 frequency, intensity and duration of the exercises and the body composition was assessed by 34 electrical bioimpedance. The subjects practiced 4.3 ± 1.5 weekly sessions, with mean duration 35 of 56.7 ± 28.2 minutes/session and caloric expenditure/day of 410.2 ± 384.1 kcal/day. Linear 36 regression test revealed a negative correlation (p=0.000) between the mean daily expenditure 37 and all measures of adiposity tested (absolute and relative body fat and visceral fat), and 38 evidenced that the training load explains 56% of the proposed model. When adjusted for sex, 39 the correlation remained in men and disappeared in women. Men´s with energy expenditure 40 higher than 785 kcal/day presented lower fat stores than congeners with minor diary training 41 load. Conclude that training load adopted by physical exercise practitioners is an influencing 42 factor in the body composition of men, but not of women. Load adopted in conventional 43 programs training seems insufficient to produce adequate body composition. 44 45 Key-words: weight loss, body fat, body composition, caloric expenditure, exercise.
Introduction 48
The energy balance between ingestion and caloric expenditure is an important 49 modulator of body composition [1] . Currently, physical exercise is considered the most 50 effective way to increase energy expenditure, which depends on the duration, intensity and 51 weekly frequency of the sessions [2] . However, meta-analytic studies [3, 4] and original data 52 [5, 6] have shown very modest results of physical training on weight loss of the no more than Body Composition 103 Body composition evaluation was performed using the Inbody bioimpedance (model 104 720, Biospace, Korea). Body weight, fat percentage, fat mass, visceral fat, waist-hip ratio and 105 skeletal muscle mass were measured. For this evaluation, the volunteers followed some pre-106 test procedures: being fasting, not having exercised moderate to high intensity in the 12 hours 107 before the evaluation, not having consumed alcohol 48 hours before the test, not having 108 ingested coffee, do not wear metallic jewelry or dental implants with metal during the 109 evaluation and make use of light clothing during the procedure. Stature was verified by 110 means of a Sanny® professional stadiometer as recommended by the World Health 111 Organization/WHO [19] . The body composition and nutritional data were collected at same 112 week. The training load was measured based on frequency, duration and speed adopted in 116 exercises. According information of duration and distance covered by the participants, the 117 speed of the training sessions was calculated. Those who did not know the exact distance 118 traveled had a session monitored by means of a GPS. Knowing the modality, distance, speed 119 and duration of sessions, was adopted the Compendium of Physical Activities proposed by 120 Ainsworth et al. [20] to estimate the energy expenditure. Data were obtained in kcal by 121 physical activity adjusted for body weight. The sum of the total caloric expenditure of all 122 week sessions was divided by seven to adjust caloric expenditure to kcal/day. Considering that the association was only found in men, a regression analysis was 176 carried out only for this population, taking the fat percentage as dependent variable and the 177 caloric expenditure/day as independent variable. This model confirmed that the caloric 178 expenditure significantly influenced the fat percentage (p<0.00). The standardized beta 179 coefficient indicated that caloric expenditure accounts for 56% of this variable among men. 180 Finally, the sample was divided into terciles ( Table 2 ). It was verified that the 181 subgroup of men in the upper tercile (>785 Kcal/day) presented the variables related to body 182 fat significantly lower in relation to those in the lower tercile (caloric expenditure less than 183 398 kcal/day). Subjects in the middle tercile (between 398 and 785 kcal) were not 184 significantly leaner than those in the first, nor in the third tercile. For women, the tercile 185 distribution did not show differences between those with the lowest and the highest caloric 
Discussion
This study showed that men who spend higher calories in physical training have lower levels of body fat. The data obtained with women do not allow the same conclusion because this population has a small variability in caloric expenditure -while men's energy expenditure varied from 104.1 to 2142.1 kcal/day, among women this range was only from 47.0 to 653.3kcal/day.
Compensatory adaptation to exercise has been pointed out as one of the explanations for limited weight loss found in prospective interventions studies [7] which some authors call of adaptive thermogenesis [21] . It is still suggested that oxidative stress, systemic inflammation explain this phenomenon [8] . Although physiological factors may explain exercise limitations to promote weight loss, the workout load is a factor that should not be disregarded, because empirical observation indicating that athletes present low fat stores.
Although this relationship between training load and body composition seems obvious, at
least as far as we know, this subject has been little explored.
The importance of considering this theme is that the limited ability of physical training to lose weight may simply be because the training load of 3 to 5 weekly sessions adopted in previous intervention studies may not be sufficient to provide clinically important weight loss.
The studies of Li et al. [22] and Thomas et al. [23] correspond to the review studies that verified the relationship between training load and weight loss in intervention studies.
However are based on studies with distinct populations and small sample sizes, which greatly limits these conclusions.
To investigate the participation of the training load, the studies can be designed methodologically in two ways, one of them with intervention studies with various training loads, to test a possible greater effectiveness of these loads in the loss of body fat. However, the difficulty in developing this type of study concerns the application of interventions in large populations involving various training loads for comparison purposes, which makes their viability quite difficult. Another possibility would be retrospective cross-sectional studies, verifying how people already submitted to various loads of training presents in terms of body composition. This second option is more practical and brings preliminary results that justify (or not) investment in intervention studies.
In addition to providing data from a systematic observation indicating that training load is a determinant factor in body composition, our data provide clues as to what would be the minimum daily training load to have adequate body fat stores. When the energy expenditure in the training was divided into terciles, our findings showed that only men's that consumed more than 785 kcal / day presented significantly lower levels of body fat compared to those who had lower average daily training load. The demand is higher than that proposed by the American College of Sport Medicine [24] , which indicates an energy expenditure of 300 kcal / day for reduction of total body mass and fat mass. Moreover, this is a training protocol far superior to the intervention studies that adopt 5 weekly sessions, with caloric expenditure of 400 -600 kcal/session [5, 17, 25] , which adjusted for the seven days of the week, results in only 285.1 and 428.6 kcal/day, respectively.
Regression analysis showed statistically significant correlation between training load and fat stores, but also that the daily workout load represented 56% of the statistical model, which clearly indicates that, despite having the training load as an influencing factor among men, other factors are involved in the body composition response to physical training. In fact, this evidence is not surprising, since the literature has shown that several physiological [8] , genetic [11] and behavioral [26] factors participate in the body composition.
Another important issue is that, among women, the training load was not a factor that influences in the body composition. One possible cause for such a finding is that women respond much less to training [22] , as shown in several studies [5, 27, 28] . Another possible explanation is that the range of energy expenditure among women was very small, with maximum value of 653.3 kcal/day, while men burned 2142.1 kcal/day. An increase in the sample size, which is actually occurring in our study, can modify this scenario, as women who train with a higher caloric expenditure may appear in random sampling. Therefore, our data do not still allow us to determine whether the absence of correlation for women is due to physiological factors or to the training load.
Cross section studies have obvious limitations compared to prospective interventions.
A single measurement of the variables was carried out, which makes us propose that future studies be done longitudinally to follow variations in these variables. Moreover, we consider only the energy expenditure in the training, being that the body has energy expenditure with other types of physical activities. Although we have adopted energy expenditure with other physical activities above 200 minutes of moderate physical activity per week as exclusion criterion, this daily energy demand, although small, can participate in the total energy balance, so we intend to consider it in future studies.
In terms of practical implication, we highlight the possibility that training programs aimed to weight loss in men should have the training loads reviewed. The main indication obtained from this study is that training programs with 3 to 5 sessions per week, with energy levels in the 200-300 kcal/week [29] may not be enough for those who need to obtain weight loss clinically important.
According to our data, men need to train seven times a week, spending 785 kcal in each session (equivalent to about 60 minutes with moderate to high intensity) to have adequate fat stores. Therefore, they are data that can modify the current paradigm regarding the relationship exercise and weight loss.
